Actinomycin D and 7-aminoactinomycin D binding to single-stranded DNA.
The potent RNA polymerase inhibitors actinomycin D and 7-aminoactinomycin D are shown to bind to single-stranded DNAs. The binding occurs with particular DNA sequences containing guanine residues and is characterized by hypochromic UV absorption changes similar to those observed in interactions of the drugs with double-stranded duplex DNAs. The most striking feature of the binding is the dramatic (ca. 37-fold) enhancement in fluorescence that occurs when the 7-aminoactinomycin is bound to certain single-stranded DNAs. This fluorescence of the complex is also characterized by a 40-nm hypsochromic shift in the emission spectrum of the drug and an increase in the emission anisotropy relative to the free drug or the drug bound to calf thymus DNA. The fluorescence lifetimes change in the presence of the single-stranded DNA in a manner compatible with the intensity difference. Thus, there is an increase in the fraction of the emission corresponding to a 2-ns lifetime component compared to the predominant approximately 0.5-ns lifetime of the free drug. The 7-aminoactinomycin D comigrates in polyacrylamide gels with the single-stranded DNAs, and the fluorescence of the bound drug can be visualized by excitation with 540-nm light. The binding interactions are characterized by association constants of 2.0 x 10(6) to 1.1 x 10(7) M-1.